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(57) Abstract: 

PROBLEM TO BE SOLVED: To realize a connecting terminal box 
device which is capable of easily coping with a reverse load that 
has a tendency to increase when a reverse current caused by a 
reverse load is made to bypass power supply equipment composed 
of solar cell modules. 

SOLUTION: A so-called bare chip diode 1 3 is made to serve as a 
reverse current bypassing diode provided in a solar cell module 
connecting terminal box device, of the diode metal thin two metal 
conductor pieces 50 and 51 which are formed of long and thin 
plates and extended in opposite directions from an overlapping joint , 
where a diode functional part is arranged are electrically connected 
direct to terminal plates inside the terminal box, and then the 
overlapping joint is sealed up with resin. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2 . * * * * shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the terminal box equipment for connection for connecting two or 

more solar cell modules to the thing electrical-and-electric-equipment target which adjoins mutually. 

[0002] 

[Description of the Prior Art] Although a solar, battery carries out direct conversion of the solar light energy to 
electrical energy, since the component of a solar battery does not generate only the current and electrical potential 
difference of a minute amount, it connects the component of many solar batteries to juxtaposition and a serial, and 
makes it with one solar cell module M; Furthermore, many solar cell modules are prepared, for example, it arranges 
all over the roof of a house (refer to drawing 12 ). It is necessary to connect solar cell modules electrically at this 
time. For this reason, the terminal box equipment B for connection is used conventionally (refer to drawing 13 ). 
[0003] The plus electrode and minus electrode for an output have come out to the rear face of each solar cell module 
M, and the terminal box equipment B for connection is attached so that the electrode of this pair may be covered. 
The cables 17 and 17 for external connection of a pair have come out from each terminal box equipment B for 
connection. Plug P and Jack J are attached in the edge of the cables 17 and 17 for external connection of this pair, 
and it connects with the cable for external connection of the solar cell module which adjoins these plugs by the jack. 
[0004] The inferior-surface-of-tongue periphery is temporarily stuck on the substrate of the terminal box equipment 
B for connection by the rear face (field of illustration) of solar cell module M with a double-sided tape etc. In 
addition, the substrate has substrate puncturing for letting said plus electrode and minus electrode from solar cell 
module M pass. Then, the plus electrode and minus electrode which had this substrate puncturing let it pass are 
electrically connected to the inner edge of said cables 17 and 17 for external connection. While the terminal box 
equipment B for connection surrounds this electric connection and protects it from storm sewage etc., it responds to 
the external force which the cables 17 and 17 for external connection receive by the peripheral wall of the terminal 
box equipment B for connection, and the aforementioned electric connection is protected. 
[0005] In the terminal box equipment B for connection, in order to carry out the resin seal of the aforementioned 
electric connection, insulating resin is slushed. It incorporates a plus electrode and a minus electrode in one, and 
goes into the clearance between said substrates and said rear faces, and makes the duty of adhesives while a part of 
this insulating resin arrives at the rear face of solar cell module. M through substrate puncturing of the terminal box 
equipment B for connection and it carries out the resin seal of the outlet section of said plus electrode and a minus 
electrode. In this way, a substrate is made by lasting installation from the temporary sealing arrival by the double- 
sided tape. 

[0006] Then, a lid is put on the terminal box equipment B for connection, and it will be in the condition of 
illustration. Said lid engages with the peripheral wall of the terminal box equipment B for connection in the mode of 
a snap stop. Or a seal member is arranged between the periphery of a lid, and the top edge (the perimeter is covered) 
of a peripheral wall, and sticking-by-pressure seal immobilization of the lid is carried out with a screw etc. at a 
peripheral wall. 

[0007] In addition, although it is understood in the above explanation that the inner edge of the cables 17 and 17 for 
external connection is directly connected to the plus electrode of solar cell module M and a minus electrode 
electrically, there is a mediation object called a terminal assembly in the inner edge of the cable 17 for external 
connection. Therefore, two terminal assemblies exist in the terminal box equipment B for connection, in addition, 
when a by-pass diode 18 is connected to these two terminal assemblies and a reverse load is applied, short circuit 
direct connection of the inner edge of two cables 17 and 17 for external connection is carried out (solar cell module 
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M is bypassed) it is made like (refer to drawing 1 1 ). 

[0008] With reference to drawing 1 1 , the conventional terminal box equipment for connection is further explained 
.to a detail one in drawing for a bridge wall and 15, as for pre-insulation and 17, a core wire and 16 are [ a 
substrate and 3 / substrate puncturing, the projection to which the hole of a terminal assembly and 7 were prolonged 
by a terminal assembly and 6, and the caulking section and 10 prolonged / 5 / from the substrate 1 in the lobe for by- 
pass diode connection, and 8, and 14 / the cable for external connection and 18 ] a bypass diode and the cleat of the 
product [ 19 / 20 / the lead wire of a by-pass diode, and ] made of insulating resin. 

[0009] A substrate 1 is the base of the terminal box equipment for connection for connecting a solar cell module, 
and is the mold mold goods made of insulating resin. The inferior surface of tongue of a substrate 1 is made as 
[ paste / with a pressure sensitive adhesive double coated tape / the rear face of a solar cell module ]. A substrate 1 
lets the plus electrode and minus electrode which have come out from the rear face of a solar cell module pass to the 
top-face (reference mark 31 reference of drawing 1 ) side of a substrate 1, when it has puncturing 3 and a substrate 1 
is attached in the rear face of a solar cell module. 

[00 1 0] Two terminal assemblies 5 are attached in the top face 3 1 of a substrate 1 . The end of a terminal assembly 5 
is projected to the substrate puncturing 3 side so that it may lap with the substrate puncturing 3. Said plus electrode 
from a solar cell module is connected to said edge of one terminal assembly 5 by soldering or spot welding, and said 
minus electrode from a solar cell module is similarly connected to said edge of the terminal assembly 5 of another 
side. Electrical connection of the core wire 15 of the cable 17 for external connection is carried out to the other end 
of a terminal assembly 5 with caulking of the caulking section 8. The cable 17 for external connection connected to 
each terminal assembly 5 is made as [ obtain / extend with ** in the solar cell module "which adjoined both sides 
mutually, and many solar cell modules are connected to a serial, and / a predetermined electrical potential 
difference ]. 

[001 1] In addition, in order to short-circuit the reverse current at the time of a reverse load from one cable 17 for 
external connection to the cable 17 for external connection of another side, the by-pass diode 18 is attached. That is, 
one lead wire 19 of a by-pass diode 18 is connected to the diode connection 7 for a bypass of one terminal assembly 
5 by soldering or spot welding, and the lead wire 1 9 of another side is connected like diode connection 7 A for a 
bypass of the terminal assembly 5 of another side. 

[0012] Since a terminal assembly 5 is fixed to a substrate 1, the hole 6 of each terminal assembly 5 is made to 
engage with each of two projections 10 prepared in the substrate 1. The hole 6 of a terminal assembly 5 is made by 
the inner clip washer, gear-tooth 6A of this inner clip washer eats like a return stop to the projection 10 of a substrate 
1, and a terminal assembly 5 does not fall out from projection 10. Of course, when gear-tooth 6A of an inner clip 
washer inclines, and is prepared in the top-face side ((b) of drawing 1 1 left-hand side) of a terminal assembly 5, as 
shown in (b) of drawing 11 , and depressing a terminal assembly 5 from a top to the projection 10 of a substrate 1, 
he is trying not to resist that projection 1 0 goes into the hole 6 of a terminal assembly 5. 

[0013] In order to press down and hold the part of the pre-insulation 16 of two cables 17 for external connection to a 
substrate 1, there is a cleat 20. This also carries out the duty which specifies the space which complements a 
peripheral wall 4 and surrounds two terminal assemblies 5 and a by-pass diode 18. A cleat 20 has two upper 
semicircle cylinder parts. A part for the lower semicircle cylinder part 25 corresponding to a part for these upper 
semicircle cylinder part is prepared in the cleat receptacle 32 of a substrate 1 , and the amount of vertical semicircle 
cylinder part inserts the pre-insulation section of the cable for external connection jointly. Joining of this cleat 20 is 
carried out to the cleat receptacle 32 of a substrate 1 by ultrasonic welding. 

[0014] then - although not illustrated - height (height under which a terminal assembly 5 and the caulking section 8 
are made to lay completely at least) predetermined in the insulating resin for resin seals in a peripheral wall 4 - until 
- it is poured and solidified. Although this resin reaches to the rear face of a solar cell module through the 
puncturing 3 of a substrate 1, since the inferior surface of tongue of a substrate 1 has pasted up on the rear face of a 
solar cell module beforehand (double-sided tape etc.), it does not spread more than it. If this resin for the closures 
solidifies, a lid will be attached in a peripheral wall 4 and a box will be closed. 
[0015] 

[Problem(s) to be Solved by the Invention] There was a trouble are hard holding the by-pass diode of the need [ of 
increasing as the by-pass diode is a package type thing, its space which the part of the surrounding package which 
protects it occupies is far larger than the space which the original diode functional division which functions as diode 
occupies and a back flow current becomes large ] number in one terminal box equipment for connection with the 
conventional terminal box equipment for connection. 
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"[0016] Moreover, with the conventional terminal box equipment for connection, in order to attach a by-pass diode, 
the connection for by-pass diodes (refer to 7 and 7A) had to be prepared in the terminal assembly, and there was a 
trouble that the amount of the metallic material needed for formation of a terminal assembly increased. This 
invention is made in order to cancel this trouble. 
[0017] 

[Means for Solving the Problem] It has two or more terminal assemblies electrically connected to the cable for 
external connection which is terminal box equipment for connection of a solar cell module, and extends to the solar 
cell module with which an end is. electrically connected to the electrode for an output of a solar cell module, and the 
other end adjoins. In the terminal box equipment for connection of the solar cell module which has at least one by- 
pass diode for a back flow arranged in order to short-circuit two or more aforementioned terminal assemblies so that 
the reverse current at the time of a reverse load may bypass a solar cell module two conductors with the long and 
slender shape of metal sheet metal with which said by-pass diode for a back flow was mutually prolonged in the 
opposite direction from the joint which has a superposition region - between two edges of said joint of a piece It is 
the so-called bare chip diode with which it sets and the diode function part is arranged over said whole superposition 
region, two terminal assemblies - two conductors of said bare chip diode -- the piece is connected directly 
electrically,} respectively - and the conductor of said bare chip diode - after connecting a piece to said terminal 
assembly electrically, it is characterized by the thing in the terminal box equipment for connection done for the resin 
seal of the surrounding space of said diode function part at least. 

[0018] - , 

[Example] The 1st example of this invention is explained below with reference to drawing 1 thru/or drawing 3 . In 
order to give explanation brief, it carries out preponderantly about difference with the above-mentioned 
conventional example. And a common reference mark is given to the part which was common for the conventional 
example. 

[0019] Now, the place by which it is characterized [ of the terminal box equipment for connection of this invention ] 
is that the bare chip diode 13 is adopted as a by-pass diode for a back flow, two conductors with bare chip diode 
long and slender [ the shape of metal (in the case of this example, it is copper) sheet metal mutually prolonged in the 
opposite direction from the joint 52 which has a superposition region ] - that by which the diode function part is 
arranged over said whole superposition region between two edges located in said joint 52 of pieces 50 and 51 is said. 

[0020] (a) of drawing 3 shows drawing (above) of the flat surface of bare chip diode and drawing (below) of a side 
face which were adopted as the terminal box equipment for connection of drawing 1 . a conductor the piece 50 is 
carrying out the rectangle and has the hole 53 for positioning, a conductor - a piece 51 has the lobe to which width 
of face became narrow to both ends, the inside of this lobe - one lobe - a conductor - the joint which laps with the 
edge of a piece 5 1 in superposition ~ setting ~ a conductor - a piece 50 and a conductor - diode function part 13 A 
is prepared in the whole over the piece 5 1 . in this way - a current - a conductor - the conductor from a piece 50 - 
although it flows to the direction of a piece 5 1 , in the reverse direction, it does not flow substantially. 
[0021] After carrying out caulking ****** 0 f the core wire 15 of the cable 17 for external connection at the caulking 
section 8 of a terminal assembly 5 as shown in drawing 2 , a terminal assembly 5 is fixed to a substrate 1 by making 
the terminal assembly presser foot 1 1 which becomes the hole 6 of a terminal assembly 5 from an inner clip washer 
to through and up to it about the projection 10 prolonged from the substrate 1 engage with projection 10. 
Furthermore, ultrasonic welding of the cleat 20 made of the insulating resin for holding firmly the pre-insulation 16 
of the cable 17 for external connection is carried out to a substrate 1. A terminal assembly 5 is substantially fixed to 
a substrate 1 in this way. This condition is shown in drawing 2 . thus - since two terminal assemblies 5 are firmly 
attached in a substrate 1 - these two terminal assemblies 5 - two conductors of the bare chip diode 13 - pieces 50 
and 51 are soldered. 

[0022] the installation direction of the bare chip diode 13 - to prevent mistakes - positioning means 56A - a 
conductor - although the lobe which became narrow [ the width of face of a piece 5 1 ] is accepted ~ a conductor - 
a piece 50 is accepted, positioning means 56C - a conductor - a piece 50 is accepted exactly, a conductor - the 
longitudinal direction location of the bare chip diode 13 of the direction where the hole 53 of a piece 50 and the 
knock out pin 55 of a substrate 1 cross a terminal assembly 5 - deciding - two conductors - it is made for the joint 
52 of pieces 50 and 51 to be located between safeguard 56B of a pair in addition, the knock out pin 55 - a substrate 
1 to the terminal assembly 5 - passing - a conductor - the hole is established in the terminal assembly 5 concerned 
so that a piece 50 may be reached. 
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[0023] as being shown in drawing 1 in this way - the conductor of bare chip diode ~ pieces 50 and 51 carry out 
field contact substantially to terminal assemblies 5 and 5. then, the thing for which melting solder is dropped 
suitably - two conductors of bare chip diode - a piece is directly connected to a terminal assembly electrically, 
respectively. 

[0024] Next, the resin seal of the interior of the terminal box equipment for connection is carried out. This resin seal 
is indispensable in this invention, the conductor of the bare chip diode 13 - the conductor produced when dew 
condensation occurs in the joint 52 of pieces 50 and 51 - in order to prevent the short circuit (diode function part 
13A is bypassed) of pieces 50 and 51, the resin seal of the surroundings of a joint 52 must be carried out at least. In 
addition, the resin seal of the whole interior of the inner circle wall 9 of the terminal box equipment for connection 
is carried out to this occasion. 

[0025] bare chip diode is not equipped with a protection package as the name suggests, but since it is in a naked 
condition, it is that which diode function part 13A is easy to be destroyed with the impact from the outside (namely, 
a conductor - pieces 50 and 51 tend to exfoliate in a joint 52). In this invention, resin shaping of the safeguard 56B 
of sufficient height for the both sides of a joint 52 is carried out in [ a substrate 1 ] one so that the tools (for example, 
a soldering iron, the nozzle for resin seals, a driver) in process which are assembling this terminal box equipment for 
connection may not give an impact accidentally to diode function part 13 A. 

[0026] (b) of drawing 3 and (c) show other gestalten of bare chip diode, the conductor of such bare chip diodes - in 
order that pieces 50 and 51 may ease the stress to the diode function part by approach estrangement of two terminal 
assemblies 5 and 5, the flexible flexible section 54 is formed, (b) of drawing 3 - both conductors -- the flexible 
flexible section 54 is formed in pieces 50 and 51. (c) of drawing 3 - conductor of one of the two - the flexible 
flexible section 54 is formed in the piece 50. 

[0027] Probably, such bare chip diodes of attach [ it / suitably ] will be clear to two terminal assemblies 5 and 5 
shown in drawing 2 from the above-mentioned explanation, even if spacing of two terminal assemblies 5 and 5 
changes somewhat for such bare chip diodes - a conductor - the joint 52 of pieces 50 and 5 1 does not exfoliate 
[0028] The 2nd example of this invention is explained below with reference to drawing 4 . In order to give 
explanation brief, only difference with the 1st above-mentioned example is described. 

[0029] In this 2nd example, the bare chip diode 13 is perpendicularly arranged to the principal plane of a terminal 
assembly 5. therefore, the conductor of the bare chip diode 13 ~ in order to solder pieces 50 and 51 to terminal 
assemblies 5 and 5, some terminal assemblies 5 have right-angle bending **** lifting section 5A. the conductor of 
the bare chip diode 13 — the joint (diode function part 13A intervenes) 52 of pieces 50 and 51 is inserted between 
safeguard 56B of a pair, moreover, a conductor - pieces 50 and 51 are inserted between the knock out pins 55 and 
55 prolonged from the substrate 1, and the aforementioned right-angle bending **** lifting sections 5 A and 5 A. 
thereby - a conductor - pieces 50 and 51 can be easily soldered to the right-angle bending **** lifting sections 5 A 
and 5 A. 

[0030] the safeguards 56B and 56B of the aforementioned pair - said conductor - it is good to press the joint 52 of 
pieces 50 and 51 suitably, thus, the thing to do - a conductor - even if the joint 52 of pieces 50 and 51 exfoliates in 
change of the distance between a terminal assembly 5 and 5 etc. - a conductor - pieces 50 and 51 can maintain the 
electric contact to diode function part 13 A. In addition, it cannot be overemphasized that it can arrange 
perpendicularly and can attach to the principal plane of terminal assemblies 5 and 5 also for the bare chip diode of 
the gestalt shown in (b) of drawing 3 and (c) like drawing 4 . 

[0031] The 3rd example of this invention is explained below with reference to drawing 5 and drawing 6 . In order to 
give explanation brief, only difference with the 2nd above-mentioned example is described, this example 3 - setting 
— terminal assemblies 5 and 5 — receiving - a perpendicular conductor - in order to solder pieces 50 and 51 to a 
terminal assembly - a conductor - the side side bulge right-angle bending sections 50A and 51 A are formed in 
pieces 50 and 51 . (b) of drawing 6 and (c) show the bare chip diode which has the flexible flexible section 54 like 
(b) of drawing 3 , and (c). 

[0032] The 4th example of this invention is explained below with reference to drawing 7 . In order to give 
explanation brief, only difference with the 1st above-mentioned example is described. In this 4th example, the 
safeguard 58 is supported with the stanchion 57, as shown in the sectional view on the right-hand side of drawing 7 . 
The inferior surface of tongue of this safeguard 58 is the guidance curved surface 59, as shown in this sectional 
view, right orientation - setting - the conductor of the bare chip diode 13 - if the joint of pieces 50 and 51 is 
inserted in the bottom of a safeguard 58, the guidance curved surface 59 will guide said joint below, in this way - a 
conductor - the hole 53 of a piece 50 - a knock out pin 55 - passing - coming - and a conductor - the protrusion 
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edge of a piece 5 1 comes to engage with positioning means 5 6 A. 

[0033] It is drawing 1 , drawing 4 , drawing 5 , and a point common to the example of drawing 7 and the farther 
difference with the conventional thing ( drawing 1 1 ) is explained to the last below. For the top view of a cleat 20, 
and (b), a front view and (c) are [ (a) of drawing 8 / a d-d sectional view and (e of a left side view and (d)) ] e-e 
sectional views. In addition, for a cleat and 2 1 , an upper semicircle cylinder part and 22 are [ 20 / the peripheral-wall 
complement section and 24 A-C of a protruding line and 23 ] the subduction sections among drawing. 
[0034] (a) of drawing 9 is [ a front view and (c of the appearance top view of the terminal box equipment for 
connection and (b)) ] left side views, four [ in addition, ] in drawing - for the cable for external connection, and 15, 
as for pre-insulation and 20, a core wire and 16 are [ a peripheral wall and 12 / a lid and 17 / the peripheral-wall 
complement section by the side of a cleat and the cleat 20 with which in an upper semicircle cylinder part and 25 the 
protruding line of an upper semicircle cylinder part and 26 complement the protruding line of a lower semicircle 
cylinder part, and, as for 23, a lower semicircle cylinder part and 22 complement / 21 / a peripheral wall 4, and 32 ] 
cleat receptacles. 

[0035] Drawing 10 is drawing showing the appearance inferior surface of tongue of the terminal box equipment for 
connection. In addition, it is opening for mold members for three to carry out substrate puncturing among drawing, 
and for 30 q;arry out resin molding of the safeguard 58 of drawing 7 , as for an inferior surface of tongue and 58A. ■ 
[0036] The difference with the conventional thing shown in drawing 1 1 especially among these drawing 8 thru/or 
drawing 10 is a cleat. The cleat 20 which is common in many examples of this invention differs from the 
conventional thing in that sink and it has Sections 24A, 24B, and 24C. In order to accept these subduction sections 
24A, 24B, and 24C, the hollow (not shown) is established in the top face of the cleat receptacle 32 of a substrate 1. 
A cleat 20 will be firmly planted in a substrate 1 for this subduction section 24 A-C. Moreover, since the hollow was 
established in the top face of the cleat receptacle 32 in order to accept subduction section 24 A-C, the inferior 
surface of tongue 30 of a substrate 1 becomes flat as shown in drawing 10 . Adhesion area with the rear face of a 
solar panel can be increased (with the conventional terminal box equipment for connection incidentally shown in 
drawing 1 1 ). Since the hollow (not shown) is formed in the inferior surface of tongue of the area equivalent to the 
cleat receptacle 32 and the amount of the insulating resin for box molding was saved, the adhesive strength with the 
rear face of a positive cell panel tended to come floating weakly. In addition, as shown in drawing 1 , drawing 4 , 
drawing 5 , and drawing 7 according to the design of this cleat 20, in addition to the inner circle wall 9, the 
peripheral wall 4 was added, and the appearance of the terminal box equipment for connection was made into the 
simple configuration. 
[0037] 

[Effect of the Invention] This invention adopted bare chip diode as the terminal box equipment for solar cell module 
connection. Compared with package type diode, bare chip diode is cheap. And since bare chip diode is packed by 
the resin seal in the usual terminal box equipment for solar cell module connection, it is effective in the terminal box 
equipment for connection becoming cheap, without making a problem produce in any way about a bypass function. 
[0038] Of course, since the space where the functional division 13A occupies bare chip diode is very small, it can 
increase the number of bare chip diodes freely to increase of a back flow current. In addition, since the bare chip 
diode [ itself] itself is large capacity, even if a back flow current increases, the bare chip diode of a piece is 
employable. 

[0039] moreover, the space where the functional part 13A occupies bare chip diode - the conductor - if the space 
which a piece occupies is larger "and it carries out apparently - a conductor - it consists only of a pieofc. since it is 
made as [ make / the handling of bare chip diode / by this / easy ] - the conductor of bare chip diode - a piece is 
what is fully prolonged between terminal assemblies and does not need to prepare the connection for diodes 
(reference mark 7 of drawing 1 1 ) in a terminal assembly, and said conductor of bare chip diode - since a piece 
transmits the heat generated in diode functional division 13A to both terminal assemblies from the whole both-sides 
side of a diode functional division, a diode functional division is cooled good and bare chip diode can permit a high 
current. 



[Translation done.] 
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